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O % BOTTLE OF SYNTHETIC RESIN PROVIDED WITH HANDLE AND METHOD OF IMANUFACTURINQ SAME. 
O 
CD 

Q <§) The invention relates to a bottle of synthetic 

in resin which mounts thereto a handle for facilitating 

<0 handling of the bottle. The handle (11) is formed 

O integrally with a pair of mount beam pieces (13) 

^ which have engagement projections (15) at inner 

Ml sides thereof. The bottle of synthetic resin is sub- 



jected to biaxial stretching blow molding while using 
the mount beam pieces (13) as insert members, so 
that it is possible to positively mount the handle (11) 
to the bottle. In addition, there can be provided 
auxiliary fitting portions such as fitting projections 
(25) in order to prevent falling-off of the handle. 
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facturing point of view. 

It is preferable that the tip surfaces of the 
assembly beams each comprise linear flat surface 
so that the handle can b'e more stably combined to 
the bottle body. 

It is preferable that constricted portions are 
formed on a portion, adjacent the supplementary 
engaging protruding portion, in the engaging 
pieces of the handle from a formability point of 
view. 

The supplementary engaging protruding por- 
tion of the handle may comprise projecting pieces 
each projecting from the tip surfaces of the assem- 
bly beams, and the supplementary engaging re- 
cess portion of the bottle body may comprises 
engaging recesses each having a bottom and dis- 
posed on the bottom surface of the recessed por- 
tion. 

In this case, concave portions are preferably 
formed on the tip surfaces of the projecting pieces 
at substantially center thereof from a formability 
point of view. 

The supplementary engaging protruding por- 
tion of the handle may comprise projecting pieces 
projecting from the tip surfaces of the assembly 
beams, the tip ends of the projecting pieces being 
formed to be expanded portions, and the sup- 
plementary engaging recess portion of the bottle 
body comprising engaging recesses each having a 
bottom and disposed on the bottom surface of the 
recessed portion. 

In addition, the supplementary engaging pro- 
truding portion of the handle may comprise ex- 
pandisd portions formed at the tips of the projecting 
pieces as the supplementary engaging protruding 
portion, while the supplementary engaging recess 
portion of the bottle body may have constricted 
portions for constricting the opening edge portions 
of the engaging recesses. 

Further, engaging grooves may formed be- 
tween the expanded portions and the projecting 
pieces. 

Furthermore, notches widening the width of the 
engaging grooves may formed to a portion, oppos- 
ing the projecting pieces, in the expanded portions. 

The supplementary engaging protruding por- 
tion of the handle may comprise projecting pieces 
projecting from the tip surfaces of the assembly 
beams and engaging pins projecting from the en- 
gaging pieces in the direction opposite to the pro- 
jecting direction of the projecting pieces, while the 
supplementary engaging recess portion of the bot- 
tle body may comprise engaging recesses each 
having a bottom and disposed on the bottom sur- 
face of the recessed portion and engaging concave 
portions disposed on the vertical protruding portion. 

3. A synthetic resin bottle with a handle ac- 
cording to the present invention is also accom- 



plished by comprising a bottle body as described 
below and a handle joined to the bottle body. 

That is, the handle comprises a pair of assem- 
bly beams arranged to oppose each other, a han- 

5 die plate being integrally disposed between both 
end portions of the assembly beams, and engaging 
pieces toeing convexly formed on the inner sur- 
faces of the both assembly beams. 

While the bottle body having a body portion of 

10 which inside is hollow for accommodating the con- 
tent. A recessed portion is concavely formed at a 
rear portion of the body portion, a vertical protrud- 
ing portion to be inserted between the both assem- 
bly beams of the handle is formed on the bottom 

75 surface of the recessed portion. Bulge pieces pro- 
truding outwardly and extending vertically are 
formed on both side surfaces of the vertical pro- 
truding portion, and engaging grooves into which 
the engaging pieces of the handle are engaged 

20 being are formed between the bulge portions and 
the bottom surface of the recessed portion. A pro- 
tuberance formed in a curved shape being formed 
on a connecting portion between the recessed por- 
tion and the body portion which is the lower edge 

25 of the recessed portion, and a vertical groove con- 
cavely disposed on the protuberance. 

In this case, the bottle body is formed by 
biaxial oriented blow molding with the assembly 
beams of said handle as an insert. 

30 4. A synthetic resin bottle with a handle ac- 
cording to the present invention is also accom- 
plished by comprising a bottle body as described 
below and a handle joined to the bottle body. 

That is, the handle comprises a pair of assem- 

35 biy beams arranged to oppose each other, a han- 
dle plate being integrally disposed between both 
end portions of the assembly beams, engaging 
pieces being convexly formed on the inner sur- 
faces of the both assembly beams, and a recessed 

40 portion for receiving user's finger being formed on 
an upper outer surface of the handle plate. 

While the bottle body having a body portion of 
which inside is hollow for accommodating the con- 
tent. A recessed portion is concavely formed at a 

45 rear portion of the body portion, a vertical protrud- 
ing portion to be inserted between the both assem- 
bly beams of the handle is formed on the bottom 
surface of the recessed portion. Bulge pieces pro- 
truding outwardly and extending vertically are 

50 formed on both side surfaces of the vertical pro- 
truding portion, and engaging grooves into which 
the engaging pieces of the handle are engaged 
being are formed between the bulge portions and 
the bottom surface of the recessed portion. 

55 5. A production method of a synthetic resin 

bottle with a handle is accomplished in a following 
manner. 
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A handle Is previously formed by suitable 
means such as injection molding. The handle com- 
prises a pair of assembly beams arranged to op- 
pose each other, a handle plate being integrally 
disposed between both end portions of the assem- 
bly beams, and engaging pieces being convexly 
formed on the inner surfaces of the both assembly 
beams. 

After setting the assembly beams including the 
engaging pieces of the handle as an insert to a 
mold for blow molding a bottle body, the bottle 
body is molded with the mold by biaxial oriented 
blow molding from a preform. By this blow mold- 
ing, a vertical protruding portion to be inserted 
between the both assembly beams of the handle, 
bulge pieces protruding outwardly and extending 
vertically from both side surfaces of the vertical 
protruding portion, and engaging grooves into 
which the engaging pieces of the handle are en- 
gaged are formed In the bottle body. 

As a result of this, the handle can be combined 
to the bottle body at the same time as the molding 
of the bottle body. 

In this production method, the opening angle 
between the both engaging pieces of the handle 
when its center is an oriented central axis of the 
preform which is a material of the bottle body is 
preferably set to an angle of substantially 90*. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a view showing a first embodiment of 
the present invention, which is a side view of a 
bottle having a handle of which a part is shown 
in section; 

Fig. 2 is a view showing the first embodiment of 
the present invention, which is a rear view of the 
bottle with the handle shown by deleting the left 
half of the handle; 

Fig. 3 an enlarged cross sectional view of the 
bottle taken along the line A-A of Fig. 1 ; 
Fig. 4 is a rear view of the handle according to 
the first embodiment; 

Fig. 5 Is a side view of the handle according to 
the first embodiment; 

Fig. 6 is a longitudinal sectional view of the 
handle according to the first embodiment; 
Fig. 7 is a view showing a second embodiment 
of the present Invention, which is a side view of 
a bottle having a handle and a bridge of which 
parts are shown in section; 
Fig. 8 is a rear view of a bottle body according 
to the second embodiment; 
Fig. 9 an enlarged cross sectional view of the 
bottle taken along the line B-B of Fig. 7; 
Fig. 10 is a side view showing a state in which 
the handle and the bridge are combined accord- 
ing to the second embodiment; 
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Fig.* 11 is a side view showing a state In which 
the handle and the bridge are combined accord- 
ing to the second embodiment;; 
Fig. 12 Is a view showing a third embodiment of 
5 the present Invention, which is a rear view of a 
bottle with a handle shown by deleting the left 
half of the handle; 

Fig. 13 is a view showing a third embodiment of 
the present Invention, which is a cross sectional 
10 view corresponding to the view of Fig. 3; 

Fig. 14 Is a side view of the handle according to 
the third embodiment; 

Fig. 15 is a longitudinal sectional view of the 
handle according to the third embodiment; 
75 Fig. 16 is a view showing a fourth embodiment 
of the present invention, which is a side view of 
a bottle having a handle of which a part is 
shown In section; 

Fig, 17 is a view showing the fourth embodiment 
20 of the present invention, which is a rear view of 
the bottle with the handle shown by deleting the 
left half of the handle; 

Fig. 18 an enlarged cross sectional view of the 
bottle taken along the line D-D of Fig. 16; 
25 Fig. 19 is a rear view of the handle according to 
the fourth embodiment; 

Fig. 20 is a side view of the handle according to 
the fourth embodiment; 

Fig. 21 is a longitudinal sectional view of the 
30 handle according to the fourth embodiment; 

Fig. 22 is a cross sectional view of a variation of 
the handle according to the fourth embodiment; 
Fig. 23 Is a partially longitudinal sectional view 
of the variation of the handle shown in Fig. 22; 
35 Fig. 24 is a view showing a fifth embodiment 
and a sixth embodiment of the present inven- 
tion, which is a side view of a bottle having a 
handle of which a part is shown in section; 
Fig. 25 Is a view showing the fifth embodiment 
40 and the sixth embodiment of the present inven- 
tion, which is a rear view of the bottle with the 
handle shown by deleting the left half of the 
handle; 

Fig. 26 an enlarged cross sectional view of the 
45 bottle taken along the line E-E of Fig. 24; 

Fig. 27 is a front view of the handle according to 

the fifth embodiment and the sixth embodiment; 

Fig. 28 is a side view of the handle according to 

the fifth embodiment and the sixth embodiment; 
50 Fig. 29 Is a longitudinal sectional view of the 

handle according to the fifth embodiment and 

the sixth embodiment; 

Fig. 30 Is a view showing a seventh embodiment 
of the present invention, which is a partial side 
55 view of the bottle having a handle of which a 
part is shown in section; 

Fig. 31 is a view showing a seventh embodiment 
of the present Invention, which is a partial rear 
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view of the bottle with the handle shown by 
deleting the left half of the handle; 
Fig. 32 is an enlarged sectional view of the 
bottle taken along the line F-F of Fig. 30; 
Fig. 33 Is a enlarged partial longitudinal sec- 
tional view showing an joined state between an 
engaging recess of a bottle body and an engag- 
ing projection of the handle; 
Fig. 34 is a front view of the handle according to 
the seventh embodiment; 
Fig. 35 is a side view of the handle according to 
the seventh embodiment; 
Fig. 36 is a longitudinal sectional view of the 
handle according to the seventh embodiment; 
Fig. 37 is a view showing a eighth embodiment 
of the present invention, which is a partial rear 
view of the bottle; 

Fig. 38 is a view showing a eighth embodiment 
of the present invention, which is a partial side 
view of the bottle; 

Fig. 39 is a rear view of the handle according to 
a ninth embodiment of the present invention; 
Fig. 40 is a longitudinal sectional view of a 
handle according to a ninth embodiment of the 
present invention; 

Fig. 41 is a view showing the ninth embodiment 

of the present invention, which is an enlarged 

cross sectional view of a partial part on the joint 

between a bottle body and the handle; 

Fig. 42 is a view showing a tenth embodiment of 

the present invention, which is a perspective 

view of a partial part of a bottle; 

Fig. 43 is an enlarged side view of a joint of the 

bottle to a handle; 

Fig. 44 Is a partial rear view of the handle 

according to the tenth embodiment; 

Fig. 45 is a perspective view showing the used 

state of the bottle of the tenth embodiment; 

Fig. 46 is partial rear view showing a variation of 

the handle according to the tenth embodiment; 

and 

Fig. 47 is a view showing a eleventh emt)odi- 
ment of the present invention, which is an en- 
larged cross sectional view of the joint between 
a bottle body and a handle. 

BEST MODE FOR CARRYING OUT THE INVEN- 
TION 

[First Embodiment] 

Hereinafter, a first embodiment of the present 
invention will be described with reference to Figs 1 
- 6. 

A bottle comprises a bottle body 1 and a 
handle 1 1 joined to the bottle body 1 . 

The bottle body 1 is made of synthetic resin 
and is formed by biaxial oriented blow molding. 



The capacity of the bottle body 1 is approximately 
2.5 - 4.0 liters. 

The bottle body 1 is provided with a body 
portion 2, a recessed portion 3 curved along the 

5 vertical direction and sunk at the rear portion of the 
upper half of the body portion 2, and a vertical 
protruding portion 5, which Is convexly formed and 
has a relatively large width and a substantially 
constant height, disposed on a recessed bottom 

70 surface 4 of the recessed portion 3 at the center 
thereof. The vertical protruding portion 5 is con- 
vexly disposed to be a bulge extending along the 
whole range of the recessed portion 3 in the verti- 
cal direction. 

75 A plurality of reinforcing ribs 6 laterally extend- 

ing are disposed at intervals in the vertical direction 
on a top wall of the vertical protruding portion 5 
along the width thereof. The reinforcing ribs 6 
reinforce the vertical protruding portion 5 to prevent 

20 the vertical protruding portion 5 from deforming in 
a direction reducing its width, thereby preventing 
the joint between the bottle body and the handle 1 1 
from weakening. 

Bulge pieces 7 are vertically convexly dispos- 

25 ed on the both sides of the approximate upper half 
of the vertical protruding portion 5 at the end sides 
thereof. An engaging groove 8 of which an upper 
end is a stopping end 9 is provided between each 
of the bulge pieces 7 and the recessed bottom 

30 surface 4 of the recessed portion 3. Supporting 
protuberances 10 are convexly disposed at the 
side of the vertical protruding portion 5 on the 
recessed bottom surface 4. When the handle 11 is 
joined to the bottle body 1, the supporting prot- 

35 uberances 10 are in contact with the outer surface 
of both assembly beams 13 of the handle 1 1 . 

The supporting protuberances 10 each have a 
structure for contacting the outer surface of the 
assembly beams 13 of the handle 11 joined to the 

40 bottle body 1. The structure of the supporting prot- 
uberances 10 may, simply, be a bulge convexly 
disposed continuously as shown In the right halves 
of the Fig. 1 and Fig. 2 or may be a plurality of 
projections vertically disposed at intervals as 

45 shown in the left half of Fig. 2. 

The supporting protuberances 10 are in contact 
with the outer surface of the both assembly beams 
13 of the handle 11 to prevent the assembly 
beams 13 from deforming (this deformation weak- 

50 ens the joining force of the handle 1 1 to the bottle 
body.) in the direction widening the interval there- 
between. 

In the first embodiment, the joining portion at 
the bottle body 1 side comprises the engaging 
55 grooves 8 including the bulge pieces 7 and the 
supporting protuberances 10. 

The handle 11 is formed by injection molding 
and made of relatively hard synthetic resin. As 
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shown in Fig 4 - Fig. 6, the handle 1 1 comprises a 
pair of assembly beams 13 disposed parallel each 
other, which are curved substantially in the same 
way as the recessed bottom surface 4 along the 
recessed bottom surface 4, and a handle plate 12 
formed in a flat sheet-like configuration, which is 
integrally formed with the upper ends and the lower 
ends of the assembly beams 13 therebetween. The 
handle plate 12 is provided with a plurality of 
concave portions for lightning. 

Each of the assembly beams 13 is provided 
with an engaging piece 15 projecting inwardly and 
extending from the lower end to near the upper 
end, which is disposed at the tip of a side surface 
facing to one of the other assembly beam 13. The 
tip surfaces of the engaging pieces 15 are substan- 
tially formed to be a plane with the tip surfaces 14 
of the assembly beams 13, respectively. The tip 
surfaces 14 each are formed with the same curved 
surface as the recessed bottom surface 4. The rear 
surfaces of the engaging pieces 15 each are a flat 
surface perpendicular to a parting line of the bottle 
body 12 for the biaxial oriented blow molding. 
Thereby, the engaging pieces 15 are allowed to 
smoothly sliding into the rear side portions of the 
bottle body 1 which are molded with the bulge 
pieces 7 and it becomes difficult to produce force 
applying outwardly such as weakening the engage- 
ments between the engaging pieces 15 and the 
bulge pieces 7. 

The joint between the bottle body 1 and the 
handle 11 is accomplished by the engagements 
between the engaging pieces 15 and the bulge 
pieces 7. Each upper end of the engaging pieces 
15 of the handle 11 is in contact with the stopping 
end 9 of the engaging groove 8 of the bottle body 
1. This securely prevents the handle 11 from slip- 
ping upwardly and coming off the bottle body 1 . 

In the first embodiment, the joining portion at 
the handle side comprises the assembly beams 13 
and the engaging pieces 15. 

The joint of the handle 1 1 to the bottle body 1 
is accomplished by forming the bottle body 1 by 
biaxial oriented blow molding with the joining por- 
tion of the handle 11 as an insert. By forming the 
bottle body 1 by biaxial oriented blow molding with 
the joining portion of the handle 11 as the insert, 
the joining portion of the bottle body 1 is molded in 
a configuration wrapping the joining portion of the 
handle 11 and can engage with the joining portion 
of the handle 11 with substantially no space and 
with a large engaging force therebetween, as 
shown in Fig. 3. 

As the bottle body 1 is formed by biaxial 
oriented blow molding with the joining portion of 
the handle 11 as the insert, the joint of the handle 
1 to the bottle body 1 can be accomplished at the 
same time as the biaxial oriented blow molding of 



the bottle body 1 so that an operational step for 
joining the handle becomes unnecessary, thereby 
simplifying the production steps of the bottle with a 
handle. 

5 As mentioned above, as the bottle body 1 is 

formed by biaxial oriented blow molding with the 
joining portion of the handle 11 as the insert, the 
supporting protuberances 10 are formed with the 
outer surface of the assembly beams 13 of the 

10 handle 11 as a part of a surface of the mold so that 
the supporting protuberances 10 can be mold re- 
gardless of release from the blow mold. Therefore, 
it is possible to design the projecting height of the 
supporting protuberances 10 higher (for example 

75 3.5 mm), thereby securely and strongly preventing 
the assembly beams 13 of the handle 11 from 
widening the interval therebetween. 

The supporting protuberances 10, vertical pro- 
truding portion 5, and the reinforcing ribs 6 pro- 

20 vides the strong and stable joint of the handle 1 1 to 
the bottle body 1 and allows the handling of the 
bottle with the handle 1 1 gripped to be secure and 
convenient. 

As mentioned above, when the bottle body 1 is 

25 formed by biaxial oriented blow molding with the 
joining portion of the handle 1 1 as the insert, there 
is no possibility of irregular deformation such as 
permanent deformation (e.g. buckling deformation) 
of the joining portion of the bottle body 1. There- 

30 fore, the handle 1 1 can be joined to the bottle body 
1 securely and preferably. 

The biaxial oriented blow molding with the join- 
ing portion of the handle 1 1 as the insert to forming 
the bottle body 1 can be accomplished by provid- 

35 ing little modification to an existing blow molding 
machine for molding bottle bodies, thereby cutting 
down the remarkable cost increase for performing 
the improved production method. 

Since the joint between the bottle body 1 and 

40 the handle 11 can be strong, it is unnecessary to 
apply a strong capability for self-retaining its con- 
figuration to the handle 1 1 as a single unit formed 
by injection molding, thereby allowing the thickness 
of the handle 11 to be formed relatively thin. As a 

45 result of this, the amount of synthetic resin for 
forming the handle 11 can be reduced, thereby the 
production cost can also be reduced. 

[Second Embodiment] 

50 

Hereinafter, a second embodiment of the 
present invention will be described with reference 
to Figs. 7-11. Since the basic components of the 
second embodiment are same as that of the first 
55 embodiment, the description will be made as re- 
gard to the differences between the second em- 
bodiment and the first embodiment and omitted in 
part by using same reference numerals for des- 
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Ignating the same parts as that of the first embodi- 
ment. 

Between the both assembly beams 13 of the 
handle 11 of the second embodiment, a bridge 17 
made of relatively hard synthetic resin and formed 
by injection molding is put over. The bridge 17 
comprises a body plate 18 formed In an oblong flat 
sheet-like configuration of which both end portions 
are frontwardly curved equally and engaging con- 
vex portions 19 convexly disposed to face each 
other at the both sides of the body plate 18. The 
bridge 17 is fixed to the handle 11 by engaging the 
engaging convex portions 19 to engaging concave 
portion 16 recessed on the outer surfaces of the 
assembly beams 13 of the handle 11. 

As the handle 11 is provided with the bridge 17 
as mentioned above, the assembly beams 13 of 
the handle 11 can be more securely and strongly 
prevented from deforming to widen the interval 
therebetween. Thereby, the joint between the bottle 
body 1 and the handle 1 1 can be stronger. 

Since the joint between the bridge and the 
handle should be accomplished in a deformed 
state of the bridge in an elastic direction shortening 
the interval between the assembly beams 13, the 
bridge is preferably combined to the handle before 
the joint of the handle to the bottle body, that is, 
before setting the joining portion of the handle to 
the blow mold as the Insert. 

[Third Embodiment] 

A third embodiment of the present invention 
will be described with reference to Figs. 12-15. 
Since the side view of the bottle body and the rear 
view of the handle are same as Fig. 1 and Fig. 4 of 
the first embodiment, these views are omitted. 

Hereinafter, the description will be made as 
regard to the differences between the third embodi- 
ment and the first embodiment and omitted in part 
by using same reference numerals for designating 
the same parts as that of the first embodiment. 

A plurality of engaging recesses 20 each hav- 
ing bottom are formed on the recessed bottom 
surface 4 at the side of the vertical protruding 
portion 5 In the bottle body 1 (6 engaging recesses 
in which each 3 engaging recesses are disposed 
each of the right and left sides in this embodi- 
ment). The engaging recesses 20 constitute a sup- 
plementary engaging recessed portion. 

The supporting protuberances 10 contacting 
the outer surface of the assembly beams 13 are 
disposed on the recessed bottom surface 4 posi- 
tioned at the outer portion of the engaging reces- 
ses 20. 

In the third embodiment, the engaging grooves 
8 including the bulge pieces 7, the engaging reces- 
ses 20, and the supporting protuberances 10 con- 



stitute the joining portion at the bottle body 1 side. 

The handle plate 12 of the handle 11 is integ- 
rally disposed to the upper and lower ends of the 
assembly beams 13 through a connecting plate 21. 

5 The tip surface 14 of the assembly beams 13 

has the same curved configuration as that of the 
recessed bottom portion 4. Projecting pieces 22 
engaging tightly to the engaging recesses 20 of the 
bottle body 1 are convexly disposed on the tip 

10 surface 14. The projecting pieces 22 constitute a 
supplementary engaging projection. 

In the third embodiment, the tip surface 14, the 
engaging pieces 15, and assembly beams 13 hav- 
ing projecting pieces 22 constitute the joining por- 

75 tion at the handle 1 1 side. 

Also in the third embodiment, the joint of the 
handle 11 to the bottle body 1 is accomplished by 
forming the bottle body 1 by biaxial oriented blow 
molding with the joining portion of the handle 11 as 

20 an Insert. 

By forming the bottle body 1 by biaxial ori- 
ented blow molding with the joining portion of the 
handle 11 as the insert, the joining portion of the 
bottle body 1 is molded in a configuration wrapping 

25 the joining portion of the handle 11 and can en- 
gage with the joining portion of the handle 1 1 with 
substantially no space and with a large engaging 
force therebetween, as shown in Fig. 13. 

By the engagement between the engaging re- 

30 cesses 20 of the bottle body 1 and the projecting 
pieces 22 of the handle, the engagement between 
the engaging grooves 8 and the engaging pieces 
15 of the handle 11 can be stably maintained. 
Therefore, the joint of the handle 11 to the bottle 

35 body 1 becomes stable. As a result of this, the 
quite safe handling of the bottle with the handle 1 1 
gripped can be accomplished. 

The engagement between the engaging reces- 
ses 20 of the bottle body 1 and the projecting 

40 pieces 22 strongly and securely prevents the dis- 
placement by the deflection in the direction weak- 
ening the joining force between the joining portion 
of the bottle body 1 and the joining portion of the 
handle 1 1 , and the displacement by the deflection 

45 In the direction weakening the joining force of the 
assembly beams 13 of the handle 11. 

Thereby, the strong joint of the handle 11 to 
the bottle body can be stably maintained and the 
joint of the handle 1 1 to the bottle body 1 can be 

50 strongly and securely maintained over a long pe- 
riod of time. 

In the third embodiment, the engagement 
which the upper end of the engaging piece 15 of 
the handle 11 is in contact with the stopping end 9 
55 of the engaging groove 8 of the bottle body 1 not 
only securely prevents the handle 11 from slipping 
upwardly and coming off the bottle body 1 but also 
strongly reinforces a function for preventing the 
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joint by the engagement between the engaging 
recesses 20 and the projecting pieces 22 from 
weakening. 

The engagement which the supporting prot- 
uberances 10 are in contact with the outer surface 
of the assembly beams 13 not only prevents the 
widening and displacement toward the outer side of 
the assembly beams 13 but also strongly rein- 
forces a function for preventing the joint by the 
engagement between the engaging recesses 20 
and the projecting pieces 22 from weakening. 

[Fourth Embodiment] 

A fourth embodiment of the present invention 
will be described with reference to Figs. 16-23. 
The description below will be made as regard to 
the differences between the fourth embodiment 
and the first embodiment and omitted in part by 
using same reference numerals for designating the 
same parts as that of the first embodiment. 

The recessed portion 3 of the bottle body 1 
has a flat surface of which a central portion except 
the upper and lower end portions stands. 

The bulge pieces 7 are disposed to the central 
portion of the vertical protruding portion 5 at the 
both projecting end sides thereof. A plurality of 
engaging recesses 24 each having a bottom and of 
which apertures are contracted by edge portions 
23 disposed at opening sides are formed at the 
side of the central portion of the bulge pieces 7 in 
the recessed bottom surface 4. The engaging re- 
cesses 24 constitute a supplementary engaging 
hole portion. 

The supporting protuberances 10 contacting 
the outer surfaces of the assembly beams 13 of 
the handle 11 are convexly disposed on the re- 
cessed bottom portion 4 positioned at the side of 
the engaging recesses 24. 

In the fourth embodiment, the engaging 
grooves 8 including the bulge pieces 7, the engag- 
ing recesses 24 having the edge portions 23, and 
the supporting protuberances 10 constitute the join- 
ing portion at the bottle body 1 side. 

The tip surfaces 14 of the assembly beams 13 
contacting the central portion of the recessed bot- 
tom surface 4 each have a flat surface as well as 
the central portion of the recessed bottom portion 
4. Projecting pieces 25 are disposed on the central 
portion of the tip surfaces 14, respectively. Tip 
expanded portions 26 expanding vertically and in- 
wardly are formed at the tip end of the projecting 
pieces 25, respectively. The projecting pieces 25 
including the tip expanded portions 26 constitute a 
supplementary engaging projection. 

The engaging pieces 15 engaging to the en- 
gaging grooves 8 of the bottle body 1 are disposed 
at the central portion of the sides of the assembly 



beams 13 facing each other. 

In the fourth embodiment, the tip surfaces 14, 
engaging pieces 15. and the assembly beams 13 
having the projecting pieces 25 constitute the join- 
5 ing portion at the handle 1 1 side. 

Also in the fourth embodiment, the joint of the 
handle 1 1 to the bottle body 1 is accomplished by 
forming the bottle body 1 by biaxial oriented blow 
molding with the joining portion of the handle 1 1 as 
10 an insert. 

By forming the bottle body 1 by biaxial ori- 
ented blow molding with the joining portion of the 
handle 11 as the Insert, the joining portion of the 
bottle body 1 is molded in a configuration wrapping 
75 the joining portion of the handle 11 and can en- 
gage with the joining portion of the handle 1 1 with 
substantially no space and with a large engaging 
force therebetween, as shown in Fig. 18. 

The edge portions 23 of the engaging recesses 
20 24 of the bottle body 1 engage with engaging 
grooves 27 formed on a portion of the projecting 
pieces 25 of the handle 1 1 to strongly prevent the 
projecting pieces 25 from coming off the engaging 
recesses 24. The engagement between the engag- 
25 ing grooves 8 and the engaging pieces 15 of the 
handle 1 1 can be stably maintained. Therefore, the 
joint of the handle 11 to the bottle body 1 becomes 
stable. 

The tip surfaces 14 of the assembly beams 13 
30 of the handle 11 each have a flat surface at the 
central portion thereof corresponding to the engag- 
ing piece 15 and the projecting pieces 25 are 
positioned at the central portion of the tip surface - 

14 so as to prevent the partial defonmation of 
35 portion of the recessed bottom surface 4 provided 

with the engaging recesses 24 against external 
force applied during handling the bottle with the 
handle 1 1 gripped and to strongly and stably main- 
tain the joint of the projecting pieces 25 to the 

40 engaging recesses 24. 

As this embodiment, as the handle 11 has a 
symmetrical structure vertically and laterally, for 
joining the handle 11 as the insert to the biaxial 
oriented blow molding machine, only its front and 

45 back position of the handle 11 should be paid 
attention regardless of the up and down position of 
the handle 11 so that It becomes easy to handle 
the handle 11 during molding, thereby becoming 
easy to accomplish the automation of molding bot- 

50 ties. 

As shown In Fig. 22 and Fig. 23, by providing 
notches 28 at the tip surface portion, opposing the 
tip expanded portions 26, of the engaging pieces 

15 and Increasing the width of the engaging 
55 grooves 27 disposed between the tip expanded 

portions 26 and the engaging pieces 15, the ex- 
tending molding capability of the edge portions 23 
engaging the engaging grooves 27 can be in- 
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creased when the bottle body 1 is formed by 
biaxial oriented blow molding with the joining por- 
tion of the handle 1 1 as the insert. 

[Fifth Embodiment] 

A fifth embodiment of the present invention will 
be described with reference to Figs. 24 - 29. The 
description below will be made as regard to the 
differences between the fifth embodiment and the 
fourth embodiment and omitted in part by using 
same reference numerals for designating the same 
parts as that of the fourth embodiment. 

In the fifth embodiment, in stead of the engag- 
ing recesses 24 disposed on the bottle body 1 in 
the fourth embodiment, engaging recesses 31 each 
having a bottom are formed at the side of the 
central portion of the bulge pieces 7 on the re- 
cessed bottom surface 4 of the bottle body 1 and 
further engaging recesses 32 each having bottom 
are formed at a position vertically away from the 
engaging recesses 31. These engaging recesses 
31 and 32 constitute a supplementary engaging 
hole portion. 

A plurality (4 in the fifth embodiment) of re- 
inforcing ribs 6 are disposed on a top wall of the 
vertical protruding portion 5 of the bottle body 1 in 
the same way as the first embodiment. The func- 
tion of the reinforcing ribs 6 is same as that of the 
first embodiment. 

In the fifth embodiment, the engaging grooves 
8 including the bulge piece 7, the engaging reces- 
ses 31 and 32 constitute the joining portion of the 
bottle body 1 to the handle 1 1 . 

In the fifth embodiment, instead of the projec- 
ting pieces 25 disposed on the handle 11 in the 
fourth embodiment, projecting pieces 33 convexly 
disposed at the central portions of the tip surface 
14 of the assembly beams 13 of the handle 11 and 
projecting pieces 35 formed in an square piece-lil<e 
configuration at the tip surface of the assembly 
beams 13 i.e. the upper and lower end from where 
the assembly beams 13 are begun to curve. Rela- 
tively large dents 34 are formed on the projecting 
pieces 33 at the center thereof, respectively. The 
projecting pieces 33 and 35 constitute a supple- 
mentary engaging projection. 

In the fifth embodiment, the tip surfaces 14, the 
engaging pieces 15, and the assembly beams 13 
having the projecting pieces 33 and 35 constitute 
the joining portion at the handle 1 1 side. 

Also in the fifth embodiment, the joint of the 
handle 11 to the bottle body 1 is accomplished by 
forming the bottle body 1 by biaxial oriented blow 
molding with the joining portion of the handle 1 1 as 
an insert. 

By forming the bottle body 1 by biaxial ori- 
ented blow molding with the joining portion of the 



handle 11 as the insert, the joining portion of the 
bottle body 1 is molded in a configuration wrapping 
the joining portion of the handle 11 and can en- 
gage with the joining portion of the handle 1 1 with 

5 substantially no space and with a large engaging 
force therebetween, as shown in Fig. 26. 

The engagement between the engaging reces- 
ses 31 of the bottle body 1 and the projecting 
pieces 33 of the handle 11, and the engagement 

10 between the engaging recesses 32 of the bottle 
body 1 and the projecting piece 35 of the handle 
11 can stably maintain the engagement between 
the engaging grooves 8 of the bottle body 1 and 
the engaging piece 15 of the handle 11. Therefore, 

75 the joint of the handle 11 to the bottle body 1 
becomes stable. As a result of this, the quite safe 
handling of the bottle with the handle 11 gripped 
can be accomplished. 

The engagement between the engaging reces- 

20 ses 31 of the bottle body 1 and the projecting 
pieces 33 of the handle 11, and the engagement 
between the engaging recesses 32 of the bottle 
body 1 and the projecting piece 35 of the handle 
11 can strongly and securely prevents the dis- 

25 placement by the deflection in the direction weak- 
ening the joining force between the joining portion 
of the bottle body 1 and the joining portion of the 
handle 1 1 , and the displacement by the deflection 
in the direction weakening the joining force of the 

30 assembly beams 13 of the handle 11. 

Thereby, the strong joint of the handle 11 to 
the bottle body can be stably maintained and the 
joint of the handle 1 1 to the bottle body 1 can be 
strongly and securely maintained over a long pe- 

35 nod of time. 

The handle 11 is joined like a vertical beam in 
the recessed portion 3 of the bottle body 1 with the 
projecting pieces 35 engaging the engaging reces- 
ses 32 so that, when the bottle is loaded, the 

40 handle 11 supports part of the pushing force of the 
loading applied to the recessed portion 3. thereby, 
strongly reinforcing the recessed portion 3 which is 
easy to receive sinking deformation. 

In state of heat filling of the content in the 

45 bottle body 1. the mechanical strength of the re- 
cessed portion 3 is weakened. However, the re- 
inforcing function of the handle 11 securely pre- 
vents the buckling deformation of the recessed 
portion 3 and thereby allows safe handling of the 

50 bottle. 

The joint of the handle 1 1 to the bottle body 1 
is accomplished by the engagements between the 
engaging recesses 31 and 32 of the bottle body 1 
and the projecting pieces 33 and 35 of the handle 
55 11, respectively, so that the joining force between 
the handle 11 and the bottle body 1 is shared 
among the projecting pieces 33 at the center and 
to the projecting pieces 35 at the upper and lower 
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sides. The sharing of the joining force provides the 
stable joint between the bottle body 1 and the 
handle 11 and provides nnore safe and stable han- 
dling of the bottle with the handle 11 gripped. 

The dents 34 are formed on the projecting 
pieces of the handle 11 so as to prevent the bottle 
body 1 from turning to the poor-looking. In more 
detail, when the bottle body 1 is formed by biaxial 
oriented blow molding with the projecting pieces of 
the handle 11 as the insert in case where the 
projecting pieces 33 are provided with no dent 34, 
it Is necessary to partially deform the portion, op- 
posing the projecting pieces 33, of the bottle body 
1 to extend the portion largely relative to the adja- 
cent portion of the bottle body. However, the por- 
tion of the bottle body 1 can not be deformed 
enough because of partial deformation so as to 
cause the deformation to stop on its way, thereby 
turning to the poor-looking. 

However, by forming the dents 34 on the pro- 
jecting pieces 33, the amount of stretching of the 
portion, opposing the projecting pieces 33, of the 
bottle body 1 can be allowed to be near the 
amount of stretching of the adjacent portion, there- 
by providing irregular deformation such as "mold- 
ing sink" which appears in a lateral groove-like 
shape on the portion, opposing the projecting 
pieces 33, of the bottle body, in particularly at the 
side of the supporting projection 10. 

[Sixth Embodiment] 

The basic components of a bottle of a sixth 
embodiment are completely same as the that of 
the bottle of the fifth embodiment. The description 
below will be made to help the explanation of the 
drawings (Figs. 24 - 29) of the fifth embodiment. 

In the sixth embodiment, for setting the stretch 
ratio of thickness of the vertical protruding portion 5 
to that of the other part of the bottle body 1 to be 
more than 5, the reinforcing ribs 6 disposed on the 
vertical protruding portion 5 is molded to have 3 ^ 
4 mm in depth. In the sixth embodiment, only this 
point is different from the fifth embodiment. 

The vertical protruding portion 5 of the bottle 
body 1 is a portion where is difficult to receive the 
amount of stretching because of the short distance 
from an extension axis of the bottle body 1 in the 
radical direction and therefore where is easy to 
produce heat deformation during the heating pro- 
cess such as a heat set due to the lack of amount 
of stretching. 

However, by providing the reinforcing ribs 6 to 
the vertical protruding portion 5, the amount of 
stretching of the vertical protruding portion 5 can 
be increased to a range where no heat deformation 
is occurred. 



By forming the reinforcing ribs 6 to have a 
predetermined depth, the stretch ratio of thickness 
of the vertical protruding portion 5 to that of the 
other part of the bottle body 1 is set to be more 
5 than 5 so as to increase the heat resistance of the 
vertical protruding portion 5 against the heat of the 
heat set. Thereby, it can prevent the heat deforma- 
tion of the vertical protruding portion 5 by the heat 
set when the bottle body 1 is formed by biaxial 
70 oriented blow molding. 

The stretch ratio of thickness of the vertical 
protruding portion 5 is preferably set to more than 
6. 

75 [Seventh Embodiment] 

Hereinafter, a seventh embodiment of the 
present invention will be described with reference 
to Figs. 30 - 36. Since the basic components of 

20 the seventh embodiment are same as that of the 
fifth embodiment, the description will be made as 
regard to the differences between the seventh em- 
bodiment and the fifth embodiment and omitted in 
part by using same reference numerals for des- 

25 ignating the same parts as that of the fifth embodi- 
ment. 

Edge portions 36 are disposed to the opening 
edges of the engaging recesses 31 of the bottle 
body 1, respectively, so that the apertures of the 

30 engaging recesses 31 are contracted by the edge 
portions 36. Engaging grooves 37 into which the 
edge portions 36 of the bottle body 1 are engaged 
are concavely disposed to the upper and lower 
proximal ends of the projecting pieces 33 of the 

35 handle 17, respectively. Tip expanded portions 38 
are formed at the tip end of the projecting pieces 
33, respectively. 

As shown in Fig. 33. when the projecting 
pieces 33 of the handle 11 are engaged to the 

AO engaging recesses 31 of the bottle body 1. the 
edge portion 36 of the bottle body 1 engage with 
the engaging grooves 37 of the projecting pieces 
33 and the tip expanded portions 38 of the projec- 
ting pieces 33 strongly engage with the edge por- 

45 tions 36. Thereby, the handle 11 is Joined to the 
bottle body not to be detachable. 

A plurality of irregularities 39 are laterally 
formed on the supporting protuberances 10 of the 
bottle body 1. The irregularities 39 not only in- 

50 crease the mechanical strength of the supporting 
protuberances 10 but also prevent the bottle body 
1 from turning to the poor-looking. 

In more detail, as the bottle body 1 is formed 
by biaxial oriented blow molding with the projecting 

55 pieces 33 of the handle 11 as the insert, the 
extension deformation are not accomplished com- 
pletely at the portion of the recessed bottom sur- 
face 4 adjacent to the engaging hole 31 into which 
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the projecting piece 33 is engaged, thereby some- 
time providing irregular deformation formed in a 
lateral groove-like configuration such as "molding 
sink". Therefore, as the plurality of irregularities 39 
each formed a lateral groove-like configuration are 
previously formed on the supporting protuberances 

10 of the bottle body 1, even when the irregular 
deformation formed in a lateral groove-like configu- 
ration is formed as mentioned above, the irregular 
deformation becomes a part of the irregularities 39 
of the supporting protuberances 10, thereby having 
little or no effect on Its profile of the bottle body 1 . 

Constricted portions 40 for decreasing the pro- 
jecting height and thickness of the engaging pieces 
15 are formed on the central portion, opposing the 
engaging concave portion 16 16, in the engaging 
pieces 15 of the handle 11. The constricted por- 
tions 40 prevent the bottle body 1 from turning to 
the poor-looking. 

In more detail, when the bottle body 1 is 
formed by biaxial oriented blow molding with the 
projecting pieces 33 of the handle 11 as the insert, 
It is necessary to partially deform the portion, op- 
posing the projecting pieces 33, of the bottle body 
1 to extend the portion largely relative to the adja- 
cent portion of the bottle body. However, the por- 
tion of the bottle body 1 can not be deformed 
enough because of partial deformation so as to 
cause the deformation to stop on Its way, thereby 
turning to the poor-looking. 

However, by providing the constricted portions 
40 to the engaging pieces 15, the amount of 
stretching necessary for forming the portion, op- 
posing the projecting pieces 33. of the bottle body 
1 becomes small so that the amount of stretching 
for the portion of the bottle body 1 becomes sub- 
stantially same as that of the adjacent portion. 
Thereby, the portion, opposing the constricted por- 
tions 40 of the engaging pieces 15, of the bulge 
pieces 7 of the bottle body 1 can be prevented 
from becoming in irregular deformation such as 
"molding sink". 

In the seventh embodiment, the joining portion 
of the bottle body 1 to the handle 11 comprises the 
engaging grooves 8 including the bulge pieces 7, 
the engaging recesses 31 including the edge por- 
tions 36, engaging recesses 32, and the supporting 
protuberances 10. The joining portion of the handle 

1 1 to the bottle body 1 comprises the tip surfaces 
14, the engaging pieces 15, and the assembly 
beams 13 having the projecting pieces 33, having 
the tip expanded portions 38, and the projecting 
pieces 35. 

[Eighth Embodiment] 

Hereinafter, an eighth embodiment of the 
present invention will be described with reference 



to Fig. 37 and Fig. 38. Since a joining structure of a 
bottle body 1 and a handle 11 in this embodiment 
are same as that of the fifth embodiment men- 
tioned above, the description will be omitted In part 

5 by using same reference numerals for designating 
the same parts as that of the fifth embodiment and 
will be made as regard to the differences between 
the eighth embodiment and the fifth embodiment. 
A circular peripheral groove 45 is concavely 

10 formed on the body portion 2 of the bottle body 1 
slightly under the recessed portion 3. The lower 
end of the recessed portion 3 connects to the 
peripheral groove 45 by a protuberance 46 projec- 
ting and curved outwardly. 

75 A vertical groove 47 crossing over the protu- 

berance 46 is concavely disposed on the center of 
the protuberance 46. The vertical groove 47 com- 
prises a bottom wall 48 extending flat from the 
lower edge of the recessed portion 3 to a bottom 

20 wall of the peripheral groove 45 and side walls 49 
formed in tapering-surface configuration which 
standing up from both side edges of the bottom 
wall 48 to the protuberance 46. 

When handling the bottle with the handle 11 

25 gripped, the loading is Intensively applied to the 
protuberance 46 Just under the recessed portion 3. 
At this stage, the bottle body 1 is in state of 
decreasing the inner pressure. As a result of this, 
the protuberance 46 is applied with force for de- 

30 forming the protuberance 46 inwardly. 

However, the vertical groove 47 is already 
formed concavely on the protuberance 46 so that 
the side walls 49 of the vertical groove 47 operates 
as a reinforcing rib against the force for deforming 

35 the protuberance 46 inwardly, thereby increasing 
the mechanical strength of the protuberance 46 
and preventing the protuberance 46 from perma- 
nently deforming. Therefore, the bottle body can 
keep in its shape to maintain the value as goods of 

40 the bottle with a handle high. 

Since no deformation at the protuberance 46 
occurs, the joint of the handling 11 to the bottle 
body can be constantly and stably maintained, 
thereby providing convenient and stable handling 

45 of the bottle with the handle 1 1 gripped. 

The formation of the vertical groove 47 can be 
accomplished by little modification to an existing 
molding machine and can be easily performed at a 
low cost. 

50 

[Ninth Embodiment] 

Hereinafter, a ninth embodiment of the present 
invention will be described with reference to Figs. 
55 39, 40, and 41 . A bottle with a handle according to 
the ninth embodiment Is accomplished by adding 
some components to the bottle with a handle ac- 
cording to the fifth embodiment. The description 
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will be omitted In part by using same reference 
numerals for designating the same parts as that of 
the fifth embodiment and will be made as regard to 
the differences between the ninth embodiment and 
the fifth embodiment. 

In the handle 11 of the ninth embodiment, 
engaging pins 51 are disposed to upper and lower 
both ends of the engaging pieces 15, respectively, 
and positioned to be oppose to each other. The 
engaging pins 51 protrude inwardly than the inner 
surface of the engaging pieces 15. The tips of the 
engaging pins 51 extend in the direction opposite 
to the projecting direction of the projecting pieces 
33 and the projecting pieces 35, that is, In the 
direction closing to the handle plate 12 of the 
handle 11. 

In the ninth embodiment, the projecting pieces 
33 and 35 and the engaging pins 51 constitute a 
supplementary projection. 

In the ninth embodiment, the joining portion at 
the handle 11 side comprises the tip surfaces 14, 
the engaging pieces 15 having the engaging pins 
51. and the assembly beams 13 having the projec- 
ting pieces 33 and the projecting pieces 35. 

When the bottle body 1 is formed by biaxial 
oriented blow molding with the joining portion of 
the handle 11 as the insert, the joining portion of 
the bottle body 1 is molded in a configuration 
wrapping the joining portion of the handle 11 and 
the engaging pins 51 engage into engaging re- 
cessed portions 52 formed to the bottle body 1 , as 
shown in Fig. 41, In the ninth embodiment, the 
engaging recesses 31 and 32 and the engaging 
recessed portions 52 constitute a supplementary 
engaging hole portion. 

In the ninth embodiment, the joining portion of 
the bottle body 1 to the handle 1 1 comprises the 
engaging grooves 8 including the bulge pieces 7, 
the engaging recesses 31 and 32, and the engag- 
ing recessed portion 52. 

In this manner, by providing the engaging pins 
51 protruding in the direction opposite to the pro- 
jecting direction of the projecting pieces 33 and 35, 
the joining force between the bottle body and han- 
dle 1 1 becomes stronger, thereby strongly prevent- 
ing the handle 1 1 from coming off the bottle body 
1. 

Thereby, after filling the content in the bottle 
body 1 and closing the bottle body 1. the handle 
1 1 is prevented from coming off the bottle body 1 
even when the inner pressure of the bottle body 1 
is rapidly increased by such as falling. This is quite 
effective in case of the bottle body 1 having a large 
capacity such as 4 or more liters. 



[Tenth Embodiment] 

Hereinafter, a tenth embodiment of the present 
invention will be described with reference to Figs. 
5 42 -46. Since a joining structure of a bottle body 

I and a handle 1 1 in this embodiment are same as 
that of the fifth embodiment mentioned above, the 
description will be omitted in part by using same 
reference numerals for designating the same parts 

10 as that of the fifth embodiment and will be made as 
regard to the differences between the tenth enri- 
bodiment and the fifth embodiment. 

In the handle 11 of this embodiment, a re- 
cessed portion 60 for receiving user's finger is 

75 formed on an outer surface of an upper corner 
portion of the handle plate 12 of the handle 11. The 
recessed portion 60 is formed in a circular or oval 
shape as taken from the front side and comprises a 
concavely curved wall. 

20 As shown in Fig. 45. the recessed portion 60 is 

positioned to be naturally contacted with the user's 
thumb when the user handles the bottle with the 
handle 11 gripped and is formed in a configuration 
to fit the digital pulp of thumb. As result of this, 

25 even when the bottle body 1 has a large capacity, 
the user can easily pour the content without apply- 
ing useless force after taking off a cap 61 . 

Fig. 46 shows a variation of this embodiment in 
which a plurality of vertical ribs 62 are disposed on 

30 the outer surface of the handle plate 12 of the 
handle 1 1 . 

To form the recessed portion 60 to the handle 

II may be employed to any other embodiments 
from first embodiment to the ninth embodiment 

35 described above. 

[Eleventh Embodiment] 

Hereinafter, a eleventh embodiment of the 

40 present invention will be described with reference 
to Fig. 47. Since a joining structure of a bottle body 
1 and a handle 1 1 in this embodiment are same as 
that of the first embodiment mentioned above, the 
description will be omitted in part by using same 

45 reference numerals for designating the same parts 
. as that of the first embodiment and will be made as 
regard to the differences between the eleventh 
embodiment and the first embodiment. 

The aspect of the eleventh embodiment is that 

50 the relative position between a preform 70 as. a 
material of the bottle body 1 and handle 1 1 are set 
as follows when the bottle body 1 is formed by 
biaxial oriented blow molding with the joining por- 
tion of the handle 1 1 as the insert, 

55 That is, the opening angle a between both tips 

of the engaging pieces 15 of the handle 11 when 
its center is an oriented central axis C of the 
preform 70 is set to an angle of substantially 90* 
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as shown in Fig. 47. 

In this manner, both the engaging pieces 15 
fully close to the preform 70 so that a portion of the 
preform 70 to be formed to the joining portion of 
the bottle body 1 contact the tip portions of the s 
engaging pieces 15 at the beginning of the mold- 
ing, thereby contacting the engaging pieces 15 in a 
state in which the preform 70 is not fully deformed, 
that is. in a state of having large thickness and 
good formabllity. io 

As a result of this, though a partial orfented 
deformation Is performed to the engaging pieces 
15 after contacting, the joining portion can be mol- 
ded to have relatively large thickness and good 
formabllity. 75 

The joining portion of the bottle body 1 thus 
molded to have relatively large thickness can have 
high mechanical strength so that the joint between 
the joining portion of the bottle body 1 and the 
joining portion of the handle 11 becomes strong 20 
and stable. 

Further, the preform 70 can smoothly expand 
and flow to an engaging surface side engaging with 
the bulge pieces 7 so that the oriented molding of 
the bulge pieces 7 and the engaging grooves 8 of 25 
the bottle body 1 is smoothly and securely accom- 
plished, thereby molding the bottle body 1 having 
strong joining force at the joining portion thereof. 

The method for molding by setting the relative 
positioning between the preform 70 and the han-, 30 
dling 11 as the insert as mentioned above may 
employed for molding the bottle with a handle 
according to any other embodiments from first em- 
bodiment to the tenth embodiment described 
above. 35 

INDUSTRIAL APPLICABILITY 

As mentioned above, in the synthetic resin 
bottle with a handle according to the present inven- 40 
tion, the bottle body and the handle are quite 
strongly combined, not only before but also after 
the content Is filled in the bottle body, the user can 
carry the bottle and pour the content quite safely 
and securely. Therefore, the synthetic resin bottle 45 
with a handle according to the present invention is 
useful as a container for accommodating daily ne- 
cessities such as liquid detergent, face lotion and 
the like, liquid foods such as cooking oil, sauce and 
the like, and liquid material for industrial use such so 
as industrial oil and the like. 

Claims 

1. A synthetic resin bottle with a handle com- 55 
prises: 

a handle having a pair of assembly beams 
arranged to oppose each other, a handle plate 



being integrally disposed between both end 
portions of said assembly beams, and engag- 
ing pieces being convexly formed on the inner 
surfaces of said both assembly beams; 

a bottle body formed by biaxial oriented 
blow molding with said assembly beams of 
said handle as an insert and having a body 
portion, a recessed portion being concavely 
formed at a rear portion of said body portion, a 
vertical protruding portion to be inserted be- 
tween said both assembly beams of said han- 
dle as well as supporting protuberances con- 
tacting and stopping the outer surfaces of said 
assembly formed being formed on the bottom 
surface of said recessed portion, bulge pieces 
protruding outwardly and extending vertically 
being formed on both side surfaces of said 
vertical protruding portions, and engaging 
grooves into which said engaging pieces of 
said handle are engaged being each formed 
between said bulge portions and the bottom 
surface of said recessed portion. 

2. A synthetic resin bottle with a handle as 
claimed in claim 1 wherein the upper ends of 
said engaging grooves of said bottle body are 
stopping ends, and the upper ends of said 
engaging pieces of said handle are stopped by 
said stopping ends. 

3. A synthetic resin bottle with a handle as 
claimed in claim 1 wherein said vertical pro- 
truding portion has a plurality of reinforcing 
ribs laterally extending, said reinforcing ribs 
being disposed on the top wall of said vertical 
protruding portion. 

4. A synthetic resin bottle with a handle as 
claimed in claim 1 further comprising a bridge 
disposed between said both assembly beams 
of said handle. 

5. A synthetic resin bottle with a handle com- 
prises: 

a handle having a pair of assembly beams 
arranged to oppose each other, a handle plate 
being integrally disposed between both end 
portions of said assembly beams, engaging 
pieces being convexly formed on the inner 
surfaces of said both assembly beams, and a 
supplementary engaging protruding portion be- 
ing convexly disposed to said both assembly 
beams; 

a bottle body formed by biaxial oriented 
blow molding with said assembly beams of 
said handle as an insert and having a body 
portion, a recessed portion being concavely 
formed at a rear portion of said body portion, a 
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recessed portion being concavely formed at a 
rear portion of said body portion, a vertical 
protruding portion to be inserted between said 
both assembly beams of said handle as well 
as a supplementary engaging recess portion 
into which said supplementary engaging pro- 
truding portion Is engaged being formed on the 
bottom surface of said recessed portion, bulge 
pieces protruding outwardly and extending ver- 
tically being formed on both side surfaces of 
said vertical protruding portion, and engaging 
grooves into which said engaging pieces of 
said handle are engaged being each formed 
between said bulge portions and the bottom 
surface of said recessed portion. 

6. A synthetic resin bottle with a handle as 
claimed in claim 5 wherein said vertical pro- 
truding portion has a plurality of reinforcing 
ribs laterally extending, said reinforcing ribs 
being disposed on the top wall of said vertical 
protruding portion. 

7. A synthetic resin bottle with a handle as 
claimed in claim 5 wherein said vertical pro- 
truding portion has a plurality of reinforcing 
ribs laterally extending, said reinforcing ribs 
being disposed on the top wall of said vertical 
protruding portion, the depth of said reinforcing 
ribs being set to 5 or more times of stretch 
ratio of thickness of said vertical protruding 
portion. 

8. A synthetic resin bottle with a handle as 
claimed in claim 5 further comprising support- 
ing protuberances contacting and stopping the 
outer surfaces of said assembly beams of said 
handle being formed on the bottom surface of 
said recessed portion of said bottle body. 

9. A synthetic resin bottle with a handle as 
claimed in claim 5 further comprising support- 
ing protuberances contacting and stopping the 
outer surfaces of said assembly beams of said 
handle being formed on the bottom surface of 
said recessed portion of said bottle body, and 
irregularities laterally extending formed on said 
supporting protuberances. 

10. A synthetic resin bottle with a handle as 
claimed in claim 5 wherein said handle has a 
symmetrical structure vertically and laterally. 

11. A synthetic resin bottle with a handle as 
claimed in claim 5 wherein the tip surfaces of 
said assembly beams of said handle each 
comprise linear flat surface. 



12. A synthetic resin bottle with a handle as 
claimed in claim 5 further comprising con- 
stricted portions formed on a portion, adjacent 
said supplementary engaging protruding por- 

5 tion. in said engaging pieces of said handle. 

13. A synthetic resin bottle with a handle as 
claimed in claim 5 wherein said supplementary 
engaging protruding portion of said handle 

10 comprises projecting pieces each projecting 

from the tip surfaces of said assembly beams 
and said supplementary engaging recess por- 
tion of said bottle body comprising engaging 
recesses each having a bottom and disposed 

75 on the bottom surface of said recessed portion. 

14. A synthetic resin bottle with a ■ handle as 
claimed in claim 5 wherein said supplementary 
engaging protruding portion of said handle 

20 comprises projecting pieces each projecting 

from the tip surfaces of said assembly beams, 
concave portions being formed on the tip sur- 
faces of said projecting pieces at substantially 
center thereof, and said supplementary engag- 

25 ing recess portion of said bottle body compris- 

ing engaging recesses each having a bottom 
and disposed on the bottom surface of said 
recessed portion. 

30 15. A synthetic resin bottle with a handle as 
claimed in claim 5 wherein said supplementary 
engaging protruding portion of said handle 
comprises projecting pieces projecting from 
the tip surfaces of said assembly beams, the 

35 tip ends of said projecting pieces being formed 

to be expanded portions, and said supplemen- 
tary engaging recess portion of said bottle 
body comprising engaging recesses each hav- 
ing a bottom and disposed on the bottom 

40 surface of said recessed portion. 

16. A synthetic resin bottle with a handle as 
claimed in claim 5 wherein said supplementary 
engaging protruding portion of said handle 

45 comprise projecting pieces projecting from the 

tip surfaces of said assembly beams, the tip 
ends of said projecting pieces being formed to 
be expanded portions, said supplementary en- 
gaging recess portion of said bottle body com- 

50 prising engaging recesses each having a bot- 

tom and disposed on the bottom surface of 
said recessed portion, and engaging grooves 
being formed between said expanded portions 
and said projecting pieces. 

55 

17, A synthetic resin bottle with a handle as 
claimed in claim 5 wherein said supplementary 
engaging protruding portion of said handle 
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comprise projecting pieces projecting from the 
tip surfaces of said assembly beams, the tip 
ends of said projecting pieces being formed to 
be expanded portions, said supplementary en- 
gaging recess portion of said bottle body com- s 
prising engaging recesses each having a bot- 
tom and disposed on the bottom surface of 
said recessed portion, engaging grooves being 
formed between said expanded portions and 
said projecting pieces, and notches widening io 
the width of said engaging grooves being 
formed to a portion, opposing said projecting 
pieces, in said expanded portions. 

18. A synthetic resin bottle with a handle as 75 

claimed in claim 5 wherein said supplementary 
engaging protruding portion of said handle 
comprise projecting pieces projecting from the 
tip surfaces of said assembly beams and en- 
gaging pins projecting from said projecting 20 
pieces in the direction opposite to the projec- 
ting direction of said projecting pieces, wherein 
said supplementary engaging recess portion of 
said bottle body comprise engaging recesses 
each having a bottom and disposed on the 25 
bottom surface of said recessed portion and 
engaging concave portions disposed on said 
vertical protruding portion. 

19. A synthetic resin bottle with a handle com- 30 
prises: 

a handle having a pair of assembly beams 
arranged to oppose each other, a handle plate 
being integrally disposed between both end 
portions of said assembly beams and engag- 35 
ing pieces being convexly formed on the inner 
surfaces of said both assembly beams; 

a bottle body having a body portion, a 
recessed portion being concavely formed at a 
rear portion of said body portion, a recessed 4o 
portion being concavely formed at a rear por- 
tion of said body portion, a vertical protruding 
portion to be inserted between said both as- 
sembly beams of said handle being formed on 
the bottom surface of said recessed portion, 45 
bulge pieces protruding outwardly and extend- 
ing vertically being formed on both side sur- 
faces of said vertical protruding portion, engag- 
ing grooves into which said engaging pieces of 
said handle are engaged being each formed 50 
between said bulge portions and the bottom 
surface of said recessed portion, a protuber- 
ance formed in a curved shape being formed 
on a connecting portion between said recessed 
portion and said body portion which is the 55 
lower edge of said recessed portion, and a 
vertical groove concavely disposed on said 
- protuberance. 



20. A synthetic resin bottle with a handle as 
claimed in claim 19 wherein said bottle body is 
formed by biaxial oriented blow molding with 
said assembly beams of said handle 11 as an 
insert. 

21. A synthetic resin bottle with a handle com- 
prises: 

a handle having a pair of assembly beams 
arranged to oppose each other, a handle plate 
being integrally disposed between both end 
portions of said assembly beams, engaging 
pieces being convexly formed on the inner 
surfaces of said both assembly beams, and a 
recessed portion for receiving user's finger be- 
ing formed on an upper outer surface of said 
handle plate; 

a bottle body having a body portion, a 
recessed portion being concavely formed at a 
rear portion of said body portion, a recessed 
portion being concavely formed at a rear por- 
tion of said body portion, a vertical protruding 
portion to be inserted between said both as- 
sembly beams of said handle as well as sup- 
porting protuberances contacting and stopping 
the outer surfaces of said assembly formed 
being formed on the bottom surface of said 
recessed portion, bulge pieces protruding out- 
wardly and extending vertically being formed 
on boVn side surfaces of said vertical protrud- 
ing portion, engaging grooves into which said 
engaging pieces of said handle are engaged 
being each formed between said bulge por- 
tions and the bottom surface of said recessed 
portion. 

22. A production method of a synthetic resin bottle 
with a handle comprises following steps: 

previously forming a handle having a pair 
of assembly beams arranged to oppose each 
other, a handle plate being integrally disposed 
between both end portions of said assembly 
beams, and engaging pieces being convexly 
formed on the inner surfaces of said both 
assembly beams; 

setting said assembly beams including 
said engaging pieces of said handle as an 
insert to a mold for blow molding a bottle 
body; 

molding said bottle body with said mold 
by biaxial oriented blow molding from a 
preform; and 

thereby forming a vertical protruding por- 
tion to be inserted between said both assem- 
bly beams of said handle, bulge pieces pro- 
truding outwardly and extending vertically from 
both side surfaces of said vertical protruding 
portion, engaging grooves into which said en- 
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gaging pieces of said handle are engaged; 

wherein said handle is connbined to the 
bottle body at the same time as the molding of 
said bottle body. 

5 

23. A production method of a synthetic resin bottle 
with a handle as claimed in claim 22 wherein 
the opening angle between said both engaging 
pieces of said handle when its center is an 
oriented central axis of said preform which is a io 
raw material of said bottle body is set to an 
angle of substantially 90 * . 
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